The circulatory responses to static exercise differ considerably from the responses to dynamic exercise. Static, or isometric exercise, in which a muscular contraction is maintained to fatigue, in normal subjects results in a considerable increase in mean arterial pressure with a comparatively modest increase in heart rate. Dynamic exercise, for example, walking, running, and cycling, has the opposite effect, namely little change in mean arterial pressure and a great increase in heart rate (Bruce et 
al., I968).
There is a much greater rise in mean arterial pressure during dynamic exercise in hypertensive patients when compared to normal subjects (Taylor, Donald, and Bishop, I957; Sannerstedt, I966) but relatively little is known of any comparable differences in circulatory response between hypertensive and normal subjects during static exercise (Staunton, I967; Hoel, Lorentsen, and Lund-Larsen, I970). Since activities involving static exercise (e.g. handgrip, lifting and supporting weights with arms or legs) are used many times a day an exaggerated pressor response could be a factor in maintaining a high arterial pressure during daily activity in hypertensive patients. We investigated whether the circulatory responses of untreated hypertensive patients differed from normal subjects. The circulatory responses are produced in normal subjects when 30 per cent or more of the maximum voluntary contraction is maintained in a muscle or group of muscles (Lind et al., I964) . The response is independent of the muscle mass involved as long as a fatiguing load greater than 20 per cent of a maximum voluntary contraction is maintained. For experimental purposes handgrip at 30 per cent maximum voluntary contraction is convenient as it has been widely investigated in normal subjects and it can be easily reproduced (Clarke, Hellon, and Lind, I958) . Most subjects can maintain 30 per cent maximum voluntary contraction for a few minutes thereby allowing circulatory measurements to be made.
Patients
Fifteen patients (9 men and 6 women) aged between 36 and 59 years (mean age = 45) were investigated (Table i) . Casual diastolic pressure readings by sphygmomanometry were consistently found above go mmHg, except in Case I0 who was regarded as a case of 'labile' or 'borderline' hypertension because casual diastolic pressures by sphygmomanometry were recorded above and below go mmHg on different occasions. After full investigation it was concluded that 13 had essential hypertension and 2 renal hypertension (Cases 2 and I3). One patient (Case 4) stopped methyldopa 6 weeks before study but the remainder had never received any further differentiated by a smaller rise in heart rate in group 2 compared with group I. Paradoxically stroke index was greater in group I patients despite the higher heart rate (Fig. 4) .
In summary, group I patients correspond to the pattern of cardiovascular response observed in normal subjects, namely a heart rate dependent increase in cardiac index, with a consequent rise in arterial pressure. Group 2 patients increased arterial pressure by the same amount by an increase in systemic vascular resistance; they had no change in cardiac index and a smaller change in heart rate. All of the 6 patients in this group 2 had either electrocardiographic evidence of left ventricular hypertrophy or radiographic evidence of cardiac enlargement (Table  I) 
Discussion
Both normal and hypertensive subjects respond to sustained handgrip by an increase in arterial pressure and heart rate, but some hypertensive patients differ in the way they achieve the increase in arterial pressure and in the magnitude of the heart rate response. In normal subjects arterial pressure increases due to an increase in cardiac index, with little or no change in systemic vascular resistance (Lind et al., I964) . Eight hypertensive patients in the present study responded in this way but the group.bmj.com on June 23, 2017 -Published by http://heart.bmj.com/ Downloaded from remaning patients increased arterial pressure by an patients arterial pressure increases in response to increase in systemic vascular resistance with little sustained handgrip, but a proportion differs from change in cardiac index. There was no difference in normal subjects in that the increase is brought about the magnitude of increase in arterial pressure in the by an increase in systemic vascular resistance rather two groups though there was a smaller increment in than by an increase in cardiac index. heart rate in those who responded to handgrip by All the patients who responded by an increase in a rise in systemic vascular resistance. Previous systemic vascular resistance (group 2) had electrostudies by Staunton (I967) Hoel et al.'s (1970) 9 patients responded to hand-in systemic vascular resistance with little change in grip by an increase in systemic vascular resistance. cardiac index (Helfant, deVilla, and Meister, 197I ; Furthermore, the hypertension was less obvious in Kivowitz et al., 197I (Donald et al., I967; Freyschuss, I970) . The increase in systemic vascular resistance we observed suggests sympathetically mediated vasoconstriction rather than release of vagal inhibition. Systemic vascular resistance was often high in the control period due to increased sympathetic tone or reduced vascular compliance; therefore even a small increase in cardiac index results in a conspicuous increase in arterial pressure.
It was debated in the past whether the increase in arterial pressure was greater in hypertensive patients than in normal subjects in response to pressor stimuli (Brod, I960 
